Collisions in a plasma can be very complex. Birdsall 1 showed methods and models to merge Particle-in-Cell (PIC) with Monte Carlo Collisions (MCC). Importantly, he pointed out that more atomic physics models were needed to treat collisions. Advances in computing hardware and software now enable large scale simulations of physical (vs. spherical cow) systems. However, treatment of collisions is inherently computationally intensive and experimental scattering data for many collision pairs is scarce at best. Consequently, to treat collisions in plasma simulations, researchers are required to extrapolate from experimental scattering data or adopt empirical scattering models 2 , for which the overall accuracy is largely unknown.
Ziegler, Biersack 3 et. al., developed a method to treat atomic collisions in general by combining decades of nuclear stopping data and interatomic potential calculations for 100's of ion-target pairs. The result is now called the Universal (or ZBL) potential, basically a screened Coulomb potential where the screening length is dictated by the ion-atom pair. We build on this work to calculate differential and total elastic scattering cross sections in Aleph 4 to treat collisions between any ion-atom pair. Using this approach can lead to improved accuracy of plasma simulations while being computationally efficient. Initial calculations of cross sections for collisions at relatively high energies show reasonably good agreement (~2x) with Rutherford scattering (as expected). Far from the Rutherford regime, we also find agreement with low energy experimental scattering data for equal mass ion and atom. This accuracy observed enables the calculation of scattering cross sections using approach for ion-neutral collisions where experimental data does not exist. We will demonstrate simulations for plasma evolution as it drifts through residual gases using universal and isotropic scattering. The results will be evaluated primarily by comparing the resulting plasma envelope, collision frequency, and computational efficiency.
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